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ABSTRACT
A list of 50 bright Detached Eclipsing Binaries proposed for precise parallax measurements
for the FAME is presented. The eclipsing binaries, with precise distances and with photometric
and double-line spectroscopic orbits determined, are essential for a full calibration of relations
that could be used for very precise distance determination of globular clusters, LMC, SMC,
and perhaps also M31 and M33.
It is expected that since 2004 the Full-sky Astrometric Mapping Explorer
(FAME) will be operating from space (Horner et al. 1999). The spacecraft will
determine, in particular, parallaxes with accuracy to 50 microarcseconds for
stars between 5th and 9th visual magnitudes. In this connection the author was
asked by Prof. Bohdan Paczyn´ski to prepare a list of 50 bright detached eclipsing
binaries, that would be - after having precisely measured distances - particularly
good candidates for empirical calibration of the distance determination based on
detached eclipsing binaries. This is a very old, and potentially excellent method;
a large number of references, as well as the description of the method is provided
by Kruszewski and Semeniuk (1999). A comparison between the distances based
on eclipsing binaries (Lacy 1979) and Hipparcos parallaxes demonstrated that
the method is indeed promissing (Semeniuk 2000), but there is plenty of room
for an improvement.
The binary stars proposed for FAME program are expected to be subjects
of a special treatement during the parallax measurements.
The proposed stars should fulfill the following imposed criteria:
1. They should be fainter than 5 and brighter than 9 visual magnitude.
2. Their distances should be smaller than 1 kps.
3. The primary and secondary minima of a star should have comparable
depths.
4. Their spectral types should be from the range B0 - K9.
5. They should have no characteristics of chemical peculiarity in their spec-
tra, i.e., Am or Fm stars should be excluded.
6. Their components should have no intrinsic variability.
It would also be desirable from the point of view of a surface brightness-color
relation that the spectral types be approximately uniformly cast by stars, with
each spectral type represented by about 10 stars.
Table 1 contains proposed detached eclipsing binaries. They were selected
generally from the Hipparcos Variability Annex i.e., the Vol. 11 of the Hippar-
cos Catalogue (ESA 1997). This volume, in its Section ”Periodic Variables”,
contains 410 stars classified as eclipsing binaries of the variability type EA.
2The stars in Table 1 are arranged according to the spectral types. The
columns of the table are generally self-explanatory. Comments must only be
given to some of them. The depth of minima in Columns 4 and 5 are generally
in V magnitude. The letters y or b, that follow some of the depth values, denote,
that they are in y or b magnitudes of the Stro¨mgren four–color ubvy system.
The parallaxes in Column 8 were taken from the Hipparcos Catalogue, when
their standard errors were less than 25% and we had no distance determination
from the analysis of photometric and spectroscopic orbits. For stars with such
distances, and with the Hipparcos parallax error greater than 20%, we preferred
to place them in Column 8 instead of Hipparcos parallaxes. The parallax values
and their errors, in such cases, were taken from available literature. In the case
when no error was given in the literature we estimated it assuming the value for
the relative error of parallax equal to 0.07. This value was obtained as the mean
from the relative errors published in the literature. The parallaxes obtained
from the photometric and spectroscopic elements are followed by asterisk. For
the star V335 Ser with no parallax value in the literature we have estimated it
using the spectral type - luminosity calibration (Lang 1992). It is denoted by
a cross following the parallax value. Columns 10 and 11 contain relative radii
a1 and a2 of the components of the system and Columns 12 and 13 their radial
velocities K1 and K2. The accuracy both of the relative radii and the radial
velocity amplitudes is generally on the level of the last figure of their values.
Table 1 contains 35 systems with determined elements both of photometric
and spectroscopic orbits. For the remaining 15 systems the author could not
find in available literature any information concerning such orbits except for
HP Dra and V2080 Cyg whose elements of spectroscopic orbits have recently
been determined.
As we can see Table 1 is dominated by stars with the spectral types B, A and
F. There are only a few stars with G spectral type and there are no systems with
K type components except for one component of AI Phe. The reason for that
is that we could hardly ever find, among the G and K spectral type binaries,
stars with no signs of chromospheric activity. For the systems with G type
components, that are placed in Table 1, we have no indications, at the moment,
that they are chromospherically active. However, it is not excluded that future
thorough photometric observations may indicate an RS CVn type variability in
their light curves. This concerns particularly the two stars with short orbital
periods i.e., KR Aqr and UW LMi, as such variability in this spectral type
depends strongly on the orbital period and is much more likely for systems with
short orbital periods than for the stars with longer periods.
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